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mesozoic fish from the Altai, by J. V. Rohon (. Lepidotus 
altaicuSy n. sp.).—On the cells of some conjugata devoid of 
nucleus, by J. Gerasimoff.— (No. 2.) The Rhinoceridce of 
Russia, and the development of Rhinoceridse, by Marie Pawloff. 
—Researches relating to some Protococcoidje, by Al. Artari (in 
German). The work has been done chiefly in order to study 
the doubtful species. They were cultivated in different con¬ 
ditions, and proved to be independent species. At the same 
time the author experimented upon the influence of various 
media upon variations; the latter proved to occur within cer¬ 
tain well-defined limits only, not exceeding the specific differ¬ 
ences. The Algae, when returned to their previous conditions, 
may return to their previous forms, thus proving a certain re¬ 
sistance of the organism against the medium. The following 
new species are described :— Glceocystia nageliana, P/euroccccus 
simplex, P. conglomerates , P. regularise P, Beyerinckii , and 
Chlamydomonas apiocystiformis (three plates).—-The birds of the 
Government of Moscow, by Th. Lorenz, with preface by Prof. 
Menzbier (first paper). Eighty-eight species are mentioned, 
with remarks upon their manners of life, based upon many years’ 
observations. 

Zaptski ( Memoirs ) of the Novoros Sian ( Odessa) Society of 
Naturalists , vol. xvii. 2.—N. Andrussoff contributes, under the 
name of bio-geographical notes, a paper on pelagic diatoms, 
which contains a list of all named species of diatoms which 
have hitherto been found, either free, or in the stomachs of 
pelagic animals, both near to the coasts and in the open sea. 
The list is based on the researches of Hooker, Ehrenberg, 
Baddeley, Grunow, Castracane, and so on, down to the Chal¬ 
lenger expedition, and the works of Murray, Hensen, and 
Brun, and it is followed by short remarks upon the geological 
importance of diatoms. The paper is summed up in German. 
— Prof. Sintsoff gives a list of Neogene fossils in Bessarabia, 
the following species being new :— Acmcea { Scurria ) Rt us si, 
tennissima , subrostata , and striato-cosiata , Acmcea pseudo - 
Icevigata, and Buccinum subspinosum .—D. Zabolotny discusses 
animal phosphorescence, and gives some facts on the same 
phenomenon observed in limans , near Odessa. The phos¬ 
phorescent water was of a brown red colour, and contained 
masses of Daphnice, Rotifers, and Infusoria?. It appeared that 
luminosity was due to one Cilioflagellate, Glenodmitun, from 
the Peridinidce tribe, and it seems that light was emitted by 
the protoplasm itself of the little animal.—A. Lebedintseff 
describes the bathometer used in 1891 and 1892 during the 
explorations of the Black Sea ; and G. Muskatbliith gives a 
note on mitotic division of leucocytes in circulating blood. 

Annalen des K * K. Nat urhis tori sc hen Hof mu scums % viii. No. 
1. (Wien, 1893.)—Dr. O. Finsch continues his “ Ethnological 
experiences and authenticated objects from the South Sea.” 
The present is the first paper on Micronesia, and deals with the 
Gilbert Islands. As is usual with Dr. Finsch’s papers, it is well 
illustrated by eight plates, two of which are in colours, containing 
no figures, besides 16 wood-cuts. Although this paper, like 
the others of the series, is a catalogue of the objects collected by 
Dr. Finsch, and now in the National Museum in Vienna, it is 
at the same time an important contribution to the ethnography 
of Micronesia, a region of the great ocean about which com¬ 
paratively little is known. The Gilbert Archipelago—‘often 
called the Kingsmill Islands—are best known to the frequenters 
of museums as the country of formidable weapons armed with 
serried rows of sharks’ teeth, and of the coir armour which was 
worn as a defence against these deadly weapons. Dr. Finsch is 
of opinion that the Gilbert Archipelago, with Banaba and 
Nawodo, constitute a well-marked sub-province, as there is a 
distinct language, peculiar pantomimic dances (in which both 
sexes participate), characteristic tattooing, a special style of 
house, which latter are grouped into large villages, colossal 
assembly houses, well-built canoes, even for the South Sea, 
shark-tooth weapons, armour, a noose for catching eels, &c. 
He concludes by saying, “ In every respect the Gilberts exhibit 
more affinity with Melanesia than with Polynesia, and least of 
all with Micronesia.” The other articles are : “Characterless 
birds’ eggs : an oological study” [on Corvus corone , C, comix 
and C. frugilegus\ by Emil C. F. Rzehak ; “On the 
crystalline structure of meteoric iron,” by G. Linck, and the 
usual official reports for 1892. 

The last three numbers received {2-4) of the Bulletiino d<.lla 
Societci Botanica Italiana contain a very large number of papers 
on the flora, phanerogamic and eryptogamic, of various districts 
of Italy and the adjacent countries, including an interesting note 
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on the very rich flora of Monte Nerone. In addition to these 
Prof. R. F. Solla describes a case of pdlyembryony in the 
carob, Ceratonia siliqua, and also the structure of the tanniferous 
cells in the same plant. Sig. E. Baroni has a note on the 
relationship of calcicolous lichens to their substratum. Dr. C. 
Massalongo describes a gall on the bay, Lanrtis nobilis , due to 
the attacks of an insect which he regards as a new species, and 
names Phytoptus Malpighianus. Prof. G. Arcangeli gives the 
result of observations on the growth of the leaf-stalk of various 
species of Nymphseacete, which he finds to be greater in the 
case of immersed than of floating leaves. This he attributes 
to the vertical pressure of the water on the upper surface of the 
leaves in the former case. A paper by the late Prof. F. 
Pasquale was read, describing a fall of rain from lime-trees, 
quite unconnected with the manna produced by aphides, and 
due to the inability of transpiration to eliminate the whole of 
the water absorbed through the roots.. 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, March 23. — “Preliminary Notice on 
the Arrow-Poison of the WaNyika and other Tribes of East 
Equatorial Africa, with special reference to the Chemical 
Properties and Pharmacological Action of the Wood from which 
it is prepared.” By Thomas R. Fraser, M.D., F.R. S., Professor 
of Materia Medica in the University of Edinburgh, and Joseph 
Tillie, M.D. (Edin.) 

Burton, 1 Cameron, 2 and other travellers have given accounts* 
of much interest of an arrow-poison used in warfare and in the 
chase by the WaNyika, WaKamba, WaGyriama, and other 
tribes of Eastern Equatorial Africa. 

Several years ago, an opportunity was given to one of the 
authors to examine poisoned arrows, and the poison used in 
smearing them, of the WaNyika tribe. While the pharma¬ 
cological action of this poison was found to have a close 
resemblance to that of Strophanthus seeds, its physical and 
chemical properties enabled the conclusions to be drawn that the 
poison was not made from these seeds, but was chiefly composed 
of an extract prepared from a wood. 3 

These conclusions have been confirmed by the examination of 
further specimens of the WaNyika arrow-poison, and of the 
wood from which it is prepared ; and some of the results of this 
examination are stated in this paper. 

The authors have separated from the arrow-poison and from 
the wood a crystalline glueoside, whose elementary composition, 
reactions and other characters they describe. 

They have elaborately investigated the pharmacological action, 
of this glueoside. The minimum-lethal dose for frogs was found to 
be about 0*00005 grain per 100 grains of weight of frog, and for 
rabbits about 0*000035 grain per pound of weight of animal. 

The glueoside has a very pronounced action upon the heart. 
A large dose causes, in the frog, arrest of the contractions in a 
state of ventricular systole, and the heart soon afterwards acquires- 
an acid reaction. After the heart is paralysed, respiration may 
continue for so long as an hour, and for a considerable time the 
frog can jump about actively. Smaller doses, on the other hand,, 
slow the heart by prolonging diastole, and arrest its pulsations- 
in a state of ventricular diastole. This diastolic arrest is not 
prevented by the administration of atropine, and is probably due 
to a direct action on the motor ganglia and muscle of the heart. 
The action on blood vessels is very slight. Transfusion experiments 
in tbe frog with a solution of 1 in 10,000 of saline produced only 
about the same effect as the pure saline solution alone. 

A marked paralysing action is exerted upon the skeletal 
muscles, which also quickly pass into a condition of rigor mortis. 
The spinal cord and sensory and motor nerves are but little 
affected, and the former only doubtfully, except indirectly 
through the enfeebled circulaticn when large doses are 
administered. In warm-blooded animals, artificial respiration 
does not prevent death from cardiac failure. 

In blood-pressure experiments, non-lethal doses were found to 
produce a remarkable slowing of the pulse, the vertical height of 
each pulse-curve indicating, at the same time, a great increase in 
the force of the ventricular contractions. 

1 “ The Lake Regions of Central Africa,” i860, vol. 2, p. 305. 

2 “ Across Africa”, 1885, p. 59. 

3 Fraser, “On Strophanthus hispidus'. its Natural History, Chemistry, 
and Pharmacology,” '* Edinburgh Roy. Soc. Trans.,’* vol. 35, Part IV, 
1890, pp. 966-67. 
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The action upon the circulatory, muscular and nervous systems, 
therefore, closely resembles of that strophanthin. 

April 27.—“The Electric Organ of the Skate. Note 
on an Electric Centre in the Spinal Cord.” By J. C. 
Ewart, M.D., Regius Professor of Natural History, Univer¬ 
sity of Edinburgh. Communicated by Prof. Sir W. Turner, 
F.R.S. 

Having considered the development and structure of the 
electric organ of the Skate, it appeared to me desirable, by way 
of making my work more complete, to reinvestigate the nervous 
apparatus of the organ, and more especially to ascertain whether, 
as in Torpedo and Gymnotus , there is an electric centre. In 
Torpedo the electric organs are developed from a limited number 
of myotomes, and innervated by afferent fibres, belonging to a 
limited number of cranial nerves, which proceed from two large 
collections of cells—the electric lobes—situated in the region of 
the medulla. In Gymnotus the nerves for the electric organs 
proceed from two well-marked cellular tracts which extend 
along the greater length of the spinal cord, one at each side of 
the central canal. In the case of the Skate the 
question at the outset is, granting the existence of 
an electric centre, is it, as in Torpedo , situated in 
the brain or, as in Gymnotus , in the spinal cord ? 

Sanderson and Gotch [Journal of Physiology, 
vol. x. No. 4), made out that in the Skate “a 
reflex centre is situated in the optic lobes,” but, 
notwithstanding this, these lobes in the Skate in 
no way differ histologically from the corresponding 
structures in Acanthias and other Selachians 
unprovided with electrical organs. 

The development of the Skate’s organ from 
portions of the caudal myotomes, and its inner¬ 
vation by afferent fibres from certain caudal nerves, 
point to the electric centre being situated in the 
spinal cord rather than in the brain, and to its 
being, as in Gymnotus , on a level, and all but 
coextensive, with the electric organ. 

Having observed, when working at the develop¬ 
ment of the electric organ, a number of large 
nerve-cells in the caudal portion of the spinal cord, 
the sections of Skate embryos made some years ago 
were first examined. It soon became evident that 
in sections from the middle of the tail on a level 
with the electric organ certain cells of the anterior 
horn of the cord were very much larger than in 
sections through the root of the tail, and further 
that in late embryos and very young Skate there 
was an electric centre, resembling in many respects 
the electric centre in Gymnotus. 

It did not, of course, follow that the electric 
nerve-cells persisted into adult life. They might 
degenerate, and thus the supposed feebleness of 
the Skate’s organ might be accounted for. The 
fact that the Skate’s organ increases in size as the 
fish grows larger led me, however, to expect that 
large nerve-cells would be found in the caudal 
region of the spinal cord in well-grown fish. In 
this I was not disappointed, for, though there was 
at first some difficulty in demonstrating the presence 
of electric nerve-cells in large fish, on obtaining 
perfectly fresh material their position, size, and 
relations were easily made out, and the remark¬ 
able difference in the appearance of sections of 
the cord at, and in front of, the root of the tail, 
from sections on a level with the electric organ, was at once 
evident. From the observations already made, it appears that 
the electric centre in the Skate closely resembles, from a 
morphological point of view at least, the electric centre in 
Gymnotus. The electric tract is, however, much shorter in 
the Skate than in the Electric Eel, and the cells are relatively 
fewer in number. On tbe other hand, the cells in the Skate 
are larger than in Gymnotus , and this is true not only of 
Raid batis but also of R. radiata , in which the organ is ex¬ 
tremely small and poorly developed. Nerve-cells from the 
electric centres of Torpedo t Gymnotus , and Raia are repre¬ 
sented in the accompanying figures. Fig. 1 represents a 
cell from the electric centre of the Skate (a R. batis two feet 
in length); Fig. 2 a cell from the electric centre of a well- 
grown Gymnotus; and Fig. 3 a cell from the electric lobe of 
a large T'orpedo . All three figures are camera drawings, and 


the same lenses were used in each case—objective D and ocular 
2, Zeiss. It will be noted that, though the cell from the Skate 
is much smaller than the Torpedo cell, it is decidedly larger than 
the one from Gymnotus. 

In sections of the Skate’s cord on a level with the electric 
organ, small, as well as large, cells are usually visible in the 
anterior horn. The small cells are in connection with the 
fibres which supply the untransformed caudal muscles. They 
agree exactly with the cells in the anterior horn throughout the 
entire length of the spinal cord lying in front of the electric 
organ region. One of these uneniarged motor cells is repre¬ 
sented in Fig. 4. It was drawn from a section of the cord (of 
the same fish from which Fig. 1 was taken), about six inches in 
front of the electric organ. It closely resembles, except in size, 
the electric cell (Fig. 1), and it also resembles the large motor 
cells of the Mammalian cord. A motor cell from the spinal 
cord of a Mammal, drawn to the same scale as the other cells 
given, is represented in Fig. 5. 1 This cell, smaller than the 
electric cell of the Skate (1), and still smaller than the cell from 


Torpedo (3), is about the same size as the electric cell of 
Gymnotus (2). 

With the help of sections through a series of embryo Skate, 
for most of which I was indebted to Dr. Beard, I have been 
able to study the development of the cells in the Skate’s electric 
centre. This part of the subject, together w ith the condition of 
the electric cells in large fish, will be dealt with in a subsequent 
communication. It may, however, be stated now : (1) That in 
R. batis embryos under 5 cm. in length none of the motor cells 
in the caudal region had undergone enlargement. (2) That in 
an embryo 5*8 cm. in length, although the muscular fibres 
seemed still unchanged, certain ceils in the anterior horn of the 
caudal portion of the cord were distinctly larger than similarly- 
shaped cells in their vicinity. (3) That in an embryo 15*5 cm. 

For the use of the section from which Fig. 5 was drawn I am indebted 
to Sir William Turner, F.R.S. 
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in length, in which the electrical elements were already well 
developed, the electric nerve-cells were large and conspicuous, 
so that sections through the cord in the region of the electric 
organ presented quite a different appearance from sections 
through the root of the tail, where no change had taken place 
in the cells of the anterior horn. 

May 4.—“On the Differential Covariants of Plane Curves, 
and the Operators employed in their Development. 3 * By 
R. F. Gwyther, M.A., Fielden Lecturer in Mathematics, 
Owens College, Manchester. Communicated by Prof. Horace 
Lamb, F.R.S. 

“On the alleged Increase of Cancer.” By George King, 
F.I.A., F.F.A., and Arthur Newsholme, M.D., M.R.C.P. 
Communicated by Dr. J. S. Bristowe, F.R.S. 

The general result is that the supposed increase in cancer is 
only apparent, and is due to improvement in diagnosis and 
more careful certification of the causes of death. 

Chemical Society, April 20th.—Dr. Armstrong, president, 
in the chair. The following papers were read :—A contribu¬ 
tion to the chemistry and physiology of foliage leaves, by H. T. 
Brown and G. H. Morris. This paper deals with the occurrence, 
relations and physiological significance of the starch, diastase 
and sugars contained in foliage leaves. The first part relates 
to the starch and diastase of leaves, and the second treats of the 
sugars of the leaf. A bibliography of the subject is appended. 
The work originated in an attempt to discover the explanation 
of the conditioning effect of “ dry-hopping;” viz., the addition 
of a small amount of dry hops to finished beer. This was ulti¬ 
mately traced to the presence in the hop strobiles of a small, 
but appreciable, quantity of diastase, sufficient to cause slow 
hydrolysis of the non-crystallisable products of starch-transfor¬ 
mation left in the beer, and to reduce them to a condition in 
which they can be fermented by the yeast. The authors were 
then led to enquire into the first formation of starch in the 
chloroplasts of the foliage leaf, the mode of its dissolution and 
translocation in the plant and the nature of the metabolised 
products ; the results obtained are antagonistic to the assump¬ 
tion made by Sachs, that all the products of assimilation at 
some time take the form of starch. Only a small portion of 
the assimilated material exists at any one time as starch. The 
fluctuations in the amount of starch in leaves under various 
conditions were also determined. Wortmann’s recent denial 
that diastase plays any part in the dissolution and translocation 
of starch in leaves is incorrect; the authors prove that, instead 
of leaves containing little or no diastase every leaf examined by 
them contained sufficient diastase to transform far more starch 
than the leaf can have contained at any one time. The dif¬ 
ference between the author’s and Wortmann’s results is chiefly 
due to the faulty method of examination employed by the latter. 
The products of the hydrolysis of starch by leaf-diastase are 
identical with those formed by malt-diastase, maltose having 
been directly separated from the leaves ; leaf-diastase is not 
able to convert maltose into dextrose, but the leaf contains an 
enzyme capable of inverting cane-sugar. The amount of 
diastase present varies greatly in different plants, and within 
narrower limits even varies in the same plant at different times ; 
it is very high in the case of the Leguminosae. Any conditions 
which favour a decrease in the leaf-starch result in an increase 
of the leaf-diastase; thus a marked increase in diastatic 
activity is observed with leaves kept in darkness. Contrary to 
Wortmann’s statement, leaf-diastase can attack the starch- 
granule under certain conditions ; no evidence could however 
be obtained of the disappearance of starch in killed leaves 
under the influence of the contained diastase, and the authors 
are led to the conclusion that the first stage of dissolution of the 
starch-granule in the leaf is in some way or other bound up 
with the life of the cell. From experiments on the leaves of 
Tropaolum the authors draw the following conclusions :— 
Cane-sugar is the first sugar to be synthesised by the assimila- 
tory processes. This sugar accumulates in the cell-sap of the 
leaf-parenchyma whilst assimilation is proceeding vigorously, 
and when the concentration exceeds a certain point starch com¬ 
mences to be elaborated by the chloroplasts at the expense of 
the cane-sugar. This starch forms a more stable reserve 
material than the cane-sugar, and is only drawn on when the 
latter more readily metabolised substance has been partially 
used up. Cane-sugar is translocated as dextrose and levulose 
and the starch as maltose. From the invert-sugar derived 
from the cane-sugar, the dextrose is more readily used up for 
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the respiratory processes, and possibly also for the new tissue- 
building, than is the levulose; hence in a given time more 
levulose than dextrose must pass out of the leaf into the stem. 
The reading of this paper was followed by an interesting dis¬ 
cussion in which the President, Mr. Tbiselton Dyer, Dr. D. H. 
Scott, Prof. Green and Dr. Lauder Brunton took part.—The 
interaction of alkali cellulose and carbon disulphide : cellu 
lose thiocarbonates, by C. F. Cross, E. J. Bevan and 
C. Beadle. The maximum number of hydroxyl groups- 
in alkali cellulose appears to be four, expressing cel¬ 
lulose as C 12 H 20 O 10 . By the interaction of alkali cellulose 
and carbon disulphide, cellulose thiocarbonates result; these 
products, when treated with water, swell enormously and re¬ 
generate cellulose. From a study of a large number of these 
thiocarbonates the authors are led to assign to them the formula 

/OX 

CS^ , where X is the cellulose residue, a radicle of variable 

N SNa 

dimensions. The thiocarbonates yield solutions of extraordinary 
viscosity.—Sulphocamphylic acid, by JV. H.-Perkin, jun. On 
heating Walter^’ sulphocamphylic acid, a monobasic acid, 
C 9 H l4 0 2 distils ; on dissolving this in sulphuric acid sulphocam¬ 
phylic acid seems to be regenerated. By oxidation with perman¬ 
ganate the latter yields a dibasic acid, C 18 H 22 0 7 , which on reduc¬ 
tion gives another dibasic acid, C 18 H 24 O fi . The substance of the 
composition G 18 H 22 0 7 yields, on hydrolysis, hydroxymetaxylene- 
carboxylic acid (C 0 2 H : Me : Me : OH — 1 : 2 : 4 : 5). A 
number of salts and derivatives of the above substances are de¬ 
scribed.—Magnesium diphenyl, by Lothar Meyer. In reference 
to a recent note by Hodgkinson (Nature, this vol., p. 22) the 
author states that magnesium diphenyl has been recently pre¬ 
pared in his laboratory ; it is a voluminous powder and is spon¬ 
taneously inflammable. The formation of pyridine derivatives 
from unsaturated acids, by S. Ruhemann. Ethyl methyldicarboxy- 
glutaconate yields methylmalonamide and ethyl amidoethylene- 
dicarboxylatewith aqueous ammonia; with phenylbydrazine it 
gives ethyl methylmalonate and the ammonium compound of 
.CO.C.COOEt 

' |] Ethyl methylglutaconate 

\NH.CH 

gives jS-methyl-oa'-dihydroxypyridine with aqueous ammonia and 
$-picoline omreduction with zinc dust. Similar reactions hold in 
the cases of the higher homologues of these two substances. 
Chlorinated phenylhydrazines, Part II., by J. T. Hewitt. Or- 
thochlorophenylbydrazine does not yield a urazole when heated 
with biuret; both the meta- and para-isomerides give urazoles 
and their hydrochlorides yield semicarbazides with_ potassium 
cyanate. A number of other compounds are described.— The 
oxidation of tartaric acid in presence of iron, by H. J. II. 
Fenton. On adding a small quantity of hydrogen peroxide to a 
solution of tartaric acid containing a trace of ferrous salt, a 
yellow colour is produced which changes to violet on adding 
alkali. The substance which gives the colour with ferric salts 
seems to be represented by the formula C 2 H 2 G 3 ; it is crystal¬ 
line and behaves as a powerful reducing agent. The author is 
still engaged in its examination.—The inertness of quicklime, 
by V. H. Veiey. The author is still making experiments on 
the velocity of reaction between lime in various states of hydra¬ 
tion and sulphurous and carbonic anhydrides at different tem¬ 
peratures.—The products of the interaction of tin and nitric acid, 
by C. H. H. Walker. This investigation is a continuation of 
the work of Veiey on the conditions of the interactions of metals 
and nitric acid. The whitish substance formed by the action of 
fairly concentrated nitric acid on tin seems to have the composi¬ 
tion Sn(N 0 3 ) (OH) 3 ,—Interactions of thiourea and some haloid 
derivatives of fatty acids, by A. E. Dixon. ^ Thiourea reacts 
with dichloracetic acid, yielding thiohydantoic acid and ulti¬ 
mately thiohydantoin in accordance with the following equa¬ 
tion :— 

,S-CHo 


the pyrazolon PhN\ 
\ 


2CSN,H 4 + CHCL.COOH = NH 


q/ | 
^NILCO, HC1 


+ HC1 + S + H.O + CXNHj. 

a-monochlor (or brom) propionic acid interacts similarly with 
thiourea, giving methylthiohydantoin ; on boiling this substance 
with hydrochloric acid it yields $-methyldioxythiazole 
NH.CO 

co x I 

— CHMe 
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Mathematical Society, May 11.—Mr. A. B. Kempe, 
F.R.S., president, in the chair.—The following]communica¬ 
tions were made :—On the collapse of boiler flues, by A. E. H. 
Love. The problem consists in discovering the conditions of a 
collapse of a thin cylindrical shell under external pressure, 
when the ends are co strained to occupy fixed positions. Since 
all problems of collapse depend on the geometrical possibility 
of finite displacements accompanied by only infinitesimal strains, 
it appears at the outset that unless the shell can receive a dis¬ 
placement of pure bending without stretching of the middle 
surface collapse is impossible. The assumed condition of no 
terminal displacement is equivalent to closing the ends of the 
shell, and, since a closed surface cannot be bent without stretch¬ 
ing, this condition apparently precludes the possibility of 
collapse. On the other hand it is well known that, if the 
external pressure exceeds a certain value, an infinitely long 
cylindrical shell of given small thickness and given diameter 
will collapse under the pressure. The critical pressure has been 
determined by Bryan and Basset, who find the same result. It 
is therefore to be expected that, if the cylinder is of sufficient 
length, the extensional displacement which must be superposed 
upon the displacement of pure bending in order to satisfy the 
end conditions will be practically unimportant, except in the 
neighbourhood of the ends. The problem is thus reduced to 
discovering the order of magnitude of the length of the shell in 
order that it may be treated as infinite when the thickness is 
small. For this purpose consider the case where the pressure is 
just equal to the critical pressure, and the displacement of pure 
bending in the infinite cylinder is consequently of the form 
u = o, v — cos 2<p, zv = A sin 2<p, 
where A is a small arbitrary constant. The displacement u is 
parallel to the generator, v is along the circular section, and 
w along the radius outwards. By means of displacements of 
this form the equations of equilibrium can be satisfied, but the 
boundary conditions at the ends cannot. Now take the case of 
an infinite cylinder with an end x = o, at which v and zv must 
vanish, and seek a displacement involving both flexure and 
extension of the middle surface to be superposed on the dis¬ 
placement given by the above form, such displacement to satisfy 
the equations of equilibrium and the boundary conditions :— 
(1) that the new v and zv are equal and opposite to those above 
given at x — o ; (2) that the new u, v, zv vanish at x = 00. The 
required solution can be determined and is of the form 

u = e~ m * (A x cos nix + B, sin mx) sin 2c p, 

v = e~ ,nx (A 2 cos nix + R 2 sin mx) cos 2<p, 

zv = e~ mx — 1 !LA -— (B 2 cos mx — A„ sin mx) sin 2$, 

4(2 + er) 

in which B„ and A 2 can be determined so as to satisfy the con¬ 
ditions at x = o, a is the Poisson’s ratio of the material of 
the shell, and 

m = [12(1 — <r")]V \J(dt), 

t is the thickness and d the diameter of the shell. If a be 
taken equal to J the reciprocal of m is about '546 of the mean 
proportional between the thickness and the diameter, and it 
follows that whenever x is great compared with this quantity 
the influence of the end is unimportant, and the displacement 
approximates to one of pure bending. To make the tendency 
to collapse occur in practice, it would be necessary that the half 
length of the flue be great compared with m~\ and the prac¬ 
tical conclusion would be that for a flue of length / stability 
would be secured if 

\l < njm, or / < N J ( dt ), 

where N is a considerable number. It is customary in sta¬ 
tionary boilers to make the flues in detached pieces connected 
by massive flanged joints, so that the effective length of the 
flue is the distance between consecutive joints. If the number 
N be taken equal to 12 we have the rule that the distance 
between the joints must be not greater than twelve times the 
mean proportional between the thickness and the diameter. 
The value N = 12 accords well with what has been found safe 
in practice, but the rule as to spacing the joints is new.—• 
On some formulae of Codazzi and Weingarten in relation to the 
application of surfaces to each other, by Prof. Cayley, F. R. S.— 
On the expansion of some infinite products, by Prof. L. j. 
Rogers.—On a theorem for bicizcular quarries and for cyclides 
corresponding to Ivory’s theorem for conics and conicoids, by Mr. 
A. L. Dixon. Using a form of the equation to these curves and 
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surfaces (in quadricircular and pentaspherical co-ordinates) 
already studied by Darboux and Casey, the writer deduced that 
the ratio of the distance of any two points to the product of 
the lengths of the tangents from them to a fixed focal circle or 
sphere is the same as for the pair of corresponding points. 
He also showed how the theorem for the Cartesian oval could 
be derived from its equation in terms of elliptic functions.— 
A supplementary note on complex primes formed with the fifth 
roots of unity, by Prof. Lloyd Tanner. The author investigates 
a method of determining whether a complex number is 
prime or composite. The process takes two distinct forms, 
one of which was established, on different grounds, by 
Tchebicheff. The other appears to be new, and is 
convenient in testing the sets of complex integers described in 
the author’s previous communication on the subject. The 
discussion is based upon a certain classification of complex integers 
according to the “orders” of their complexity, and this con¬ 
ception facilitates the direct factorization of complex numbers. 
The theory is restricted to the case of 5, but seems to be 
quite general. — On the linear transformations between two 
quadrics, by Mr. H. Faber. In Crelle's Journal , vol. v. (also 
Phil. Trans., 1S58), Cayley gave a representation of the auto- 
morphic linear transformation of the unipartite quadric func¬ 
tion in the notation of the theory of matrices. In the present 
paper the author extends Cayley’s method to the determination 
of the general linear transformation of a given quadric into 
another given quadric, and applies the results to the determina¬ 
tion of the general real linear transformation between two 
equivalent quadrics and to the reduction of a quadric to a sum 
of squares. The determination by this method of the general 
linear transformation between two quadrics depends upon the 
solution of an algebraic equation of the n tb degree, to which 
the problem as it originally presents itself—viz., the solution of 
a system of n 1 quadratic equations in id variables, is thus 
reducible.—On maps and the problem of four colours, by 
Prince C. de Polignac.—On Fermat’s proof of the problem 
that primes of the form 4 n + 1 can be expressed as the sum of 
two squares, by Mr. S. Roberts, F. R. S. 

Entomological Society, May 10, Mr. Henry John Elwes, 
President in the chair.—Mr. R. McLachlan, F.R.S., exhibited 
for Dr. Fritz-Miiller, of Blumenau, Santa Catarina, Brazil, 
specimens of larvae and pupae of a dipterous insect, and read a 
letter from Dr. Fritz-Miiller on the subject. The writer stated 
that the larvae were similar to those exhibited by Mr. Gahan, at 
a meeting of the society in October, 1890, and which were then 
thought by Lord Walsingham, F.R.S., and Mr. McLachlan, 
to be allied to the Myriapoda.—Mr. S. G. C. Russell exhibited 
specimens of Hesperia alveolus, including one of the variety 
Taras, taken by him at Woking in April last.—Mr. J. M. 
Adye exhibited a long series of Moma Orion, Eurymene dolo- 
braria, Amphidasis betularia, Cloephora prasinana, and a few 
specimens of Notodonta dodonea, N. chaonia, and N. trepida, 
Acronycta alni, and Selenia illustraria, all bred by him in 
March and April last, from larvae obtained in the autumn of 
1892 in the New Forest.—Mr. H. Goss read a copy of a letter 
received by the Marquis of Ripon, at the Colonial Office, from 
the Governor of the Gold Coast, reporting the occurrence of 
vast swarms of locusts at Aburi and Accra, West Africa, about 
the middle of February last. The writer stated that at Accra 
the swarm extended from east to west as far as the eye could 
see, and appeared to occupy a space about two miles wide and 
from a quarter of a mile to a mile in height.—Colonel Swinhoe 
stated that some years ago he had been requested by the Indian 
Government to report on plagues of locusts. He said he had 
witnessed swarms of these insects far larger than the one just 
reported from the Gold Coast, and mentioned that many years 
ago, when going up the Red Sea in one of the old P. and O. 
paddle boats, the boat had frequently to stop to clear her 
paddle-wheels from locusts, which had settled in such 
swarms as to choke the wheels and stop their action.— 
Mr. E. C. Reed, of Valparaiso, Chili, communicated a paper 
entitled “Notes on Acridium paranense, the migratory locust of 
the Argentine Republic.” Colonel Swinhoe, Mr. Champion, 
Mr. Elwes, Mr. McLachlan, and Mr. Merrifield took part 
in the discussion which ensued.—Prof. L. C. Miall, F.R. S., 
communicated a paper entitled “ Dicranota; a Carnivorous 
Tipulid Larva.”—Dr. T. A. Chapman communicated a paper 
entitled “On a Lepidopterous pupa {Micropteryxpurpurella) 
with functionally active mandibles.” Mr. McLachlan said he 
thought Dr. Chapman’s observations were of great value, and 
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tended to show that the position of Microptcryx was nearer 
the Trichoptera than had been supposed. — The President 
announced that the new Library Catalogue, which had been 
edited by Mr. Champion, with the assistance of Mr. 
McLachlan and Dr. Sharp, F. R.S., was now ready. 

Paris. 

Academy of Sciences, May 15.—M. Loewy in the chair.— 
On the quantitative determination of boron, by M. Henri 
Moissan. The determination is based upon Gooch’s methyl 
alcohol method, in which several improvements were intro¬ 
duced. The boron is first' obtained in the state of boracic 
acid by treating with nitric acid in a sealed tube. The boracic 
acid is separated by means of pure methyl alcohol. The reac¬ 
tion takes place in a bulb tube provided with a funnel which 
reaches down into the bulb and can be closed by a cock. Four 
distillations with alcohol are carried out, the vapours passing 
through a coil of glass tubing into a Bohemian glass flask. Any 
uncondensed vapour is absorbed by ammonia solution. The 
liquid collected is poured upon a known weight of pure slaked 
lime, forming calcium borate. The latter is calcined and 
weighed, and the increase of weight gives the amount of boric 
anhydride absorbed. To test whether the boron has all distilled 
over, a drop of the distilling liquid is caught on a strip of paper 
and placed in a flame, when a green colour will indicate any 
trace of boron. The slaked lime is kept, when not in use, in 
the form of a stable basic nitrate, which is made ready for use 
by a strong calcination. The quantity of lime should be 
16 to 20 times the probable quantity of boracic acid. The 
process, though still somewhat laborious, has given very con¬ 
sistent results.—The working of the soil and nitrification, by 
M. P. P. Deherain.—Re-appearance of certain latent affections 
(etiology and pathogeny), by M. P. Verneuil,—Results obtained 
with mixtures of butters and diverse fatty materials by means 
of the new method for the recognition of adulteration of butter, 
by M. Auguste Houzeau.—On the terms of the second order 
resulting from the combination of aberration and refraction, by 
M, Folie.—On the observation of the total eclipse of the sun of 
16th April, made at Fundium (Senegal), by M. H. Deslandres. 
—The solar eclipse of 16th April, 1893, at the Vatican observa¬ 
tory, by P. F. Denza.—On a class of systems of ordinary dif¬ 
ferential equations, by M. Vessiot.—On the generalisation of 
the analytical functions, by M. G. Scheffers.—On the cases of 
integrability of the motion of a point in a plane, by M. 
Elliott.—On the genera! law and the formula; of the flow of 
saturated water vapour, by M. H. Parenty.—On the dimensions 
of absolute temperature, by M. H. Abraham.—On a new 
kind of manometer, by M. Viilard.—On the inversion of 
Peltier’s phenomenon between two electrolytes beyond the 
neutral point, by M. Henri Bagard.—Study of the cad¬ 
mium and sal-ammonite cell, by M. A. Ditte.—Influence of 
the temperature of tempering upon the mechanical properties 
and the structure of brass, by M. G. Charpy.—On malic acid 
substitutions, by M. Ph, A. Guye.—Action of chloride of zinc 
upon chloroeamphor, by M. A. Etard.—On a certain number 
of organo-metaliic combinations belonging to the aromatic 
series, by M. G. Perrier.—Inuiasis and indirect alcoholic fer¬ 
mentation of inuline, by M. Em. Bourquelot.—Chemical phe¬ 
nomena of assimilation of carbonic acid by chlorophyll bearing 
plants, by M. A. Bach.—On the meteoric iron of Augustinowka 
(Russia), by M. Stanislas Meunier.—Influence of the medium 
on respiration in the frog, by M. A. Dissard. —Action of oxygen 
and compressed air upon warm-blooded animals, by M. G. 
Phiilippon.—On the ophthalmic nerves of Spondylus Gosderopus , 
by M. Joannes Chatin.—On the parthogenetic fragmentation of 
the ovules of mammifers during atresia of the Graafian follicles, 
by M. L, F. Henneguy. 

Amsterdam. 

Royal Academy of Sciences, April 28.—Prof, van de 
Sande Bakhuyzen in the chair.— Mr. Kamerlingh Onnes 
exhibited isogonic charts for 1540, 1580, 1610, 1640, 1665, and 
1680, drawn by Dr. van Bemmelen according to observations 
discovered by him in old, especially Dutch books, in the manu¬ 
scripts of van Swinden and in old Dutch ship-journals.— 
Mr. Franehimont treated of hydrocyanic acid in plants. A 
short time ago Mr. van Romburgh found hydrocyanic acid, 
probably as an unstable compound with acetone (and perhaps 
with glycose), in the caoutchouc-yielding plants Manihot 
gletsiovii, Mull. Arg., Hsvea brasiliensis, Mull. Arg., and Heveci 
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spntceana. Now Mr. van Romburgh has examined Indigofera’s, 
and found that the leaves of the Indigo/era- galegoides D.C. 
( Tari'em octan) t which do not produce indigo, and have no 
particular smell, yield a considerable quantity of hydrocyanic 
acid and of benzaldehyde by being weakened in water for two 
hours. By new researches Mr. van Romburgh will try to find 
out if this Indigofera contains amygdaline or laurocerasine, and 
whether the enzyme, to which the decomposition is due, is 
identical or not with emulsine. This seems to be the first time 
that hydrocyanic acid has been found in a plant belonging to 
the family of the Papilionacese. 
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